Treadmill exercise in mice increases intestinal lymphocyte loss via apoptosis.
Strenuous exercise is associated with a transient decline in circulating lymphocytes, possibly through increased apoptosis. Intestinal lymphocytes are important effector cells of intestinal immune function but have not been studied in relation to exercise. The purpose of the present study was to examine the effect of exercise on intestinal lymphocyte phenotypes and apoptosis. Female C57BL/6 mice (n = 112) were randomized to: (1) treadmill running (90 min, 32 m min-1, 8 degrees grade) and killed immediately after exercise, (2) treadmill running and killed 2 h after exercise, (3) treadmill running and killed 24 h after exercise or (4) a non-exercised control condition with exposure to treadmill noise and vibration without running. Flow cytometry indicated that the total intestinal CD3+T (P < 0.01), CD4+T (P < 0.005), CD8+T (P < 0.05), pan-NK (P < 0.005) and CD19+B (P < 0.05) lymphocytes were significantly lower 24 h after exercise compared with non-exercised controls. Significantly more CD3+T (P < 0.05) and CD8+T (P < 0.05) intestinal lymphocytes stained positive for annexin V, a marker of apoptosis, at 24 h after exercise compared with intestinal lymphocytes from non-exercised controls. Plasma corticosterone and 8-isoprostane concentrations were also significantly higher immediately after exercise compared with other exercise conditions. Acute strenuous exercise increases intestinal T (CD3+ and CD8+) lymphocyte loss and apoptosis. The extent to which the exercise-induced apoptosis in intestinal lymphocytes is mediated by increased glucocorticoid concentrations in the gastrointestinal tract will require further studies.